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(54) METHOD OF MANUFACTURING THIN FILM TRANSISTOR 

(57)Abstract: 

PURPOSE: To make it possible to manufacture a thin 
film transistor where a gate wiring and a gate 
terminal, etc., are patterned by a method wherein an 
image is focussed on a processed surface of a 
transparent insulative substrate with an optical 
system using an excimer laser as a light source, and 
the film material on a part where light is projected is 
removed by making it gas or fine particles by an 
interaction with the light. 
CONSTITUTION: The image of a mask pattern 6 is 
focused on the film surface of an insulation substrate 
8, which is placed on an X-Y stage 9, by means of an 
image focussing optical system 5, 7. On a part where 
light is projected, the connection of the film material 

as a solid body is broken by the interaction between the light and the material 
forming the film so that the film under processing disperses in a form of gas or fine 
particles. The hatched part where no light is projected is left as it is, so that a 
desired pattern is formed. Not the total pattern of the matrix, but a plurality of 
number of patterns that matches to the integral multiple of the repetitive cycle in 
the longitudinal and transversal direction is drawn on the mask 6. Therefore, it is 
possible to manufacture a thin film transistor by selectively removing the thin film 
layer in accordance with the mask pattern with an excimer laser 1. 
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Tij<kt;swii5gm«i i to i ±ettRSRp s v i a» 
Rtt6*iTV**. RRRPSVitt£i:»Rh?>5>x 

RPSV lte^XvCVDgRT^U&Rfcv'Jn 

^R^RflsS' 'J n >RT-jBM£sns c: ttfizw. 

JSAJT-ttP I &©* «ii9!R£ 1 xtmSftoKATOIEft 

[0 0 5 5] ffiSKPSVltt07IC^-r«fc5tC, 
U2X«AR©£#*HiM:5lc»Ran. ^SSIifl- 

«rr*hfdtm, GTM^gsa-rsipf^i^n. * 

fc±SffiffiJ S U B 2 ©&SSIS COM SUB 
1 ©fttfRiin?ttttJ19lttiE* I NTtCffi^-X h a a? 
GPT«Rr*«»'bRS3nTV»S. fllRRPSVl 
hf- MfiRRG I ©RSRRfcRLTtt. MWttffiS 

ff«»*o!)K^«WRp s V l »MiS«<bT*«X!ltJK 
WMfcH-aTRRTSJcS*'- hf&liRG I it) 

[0 0 5 6] «#RBM» J:S5S^^7XSfiSUB 
2 <H C tt. *«#Xtt/t y 9 7-f i A 
S»CAWLfc^i3&ftRBM>»tl£lt6nTU-5>. 02 50 

fcamt3fcRBM©Hi;&2M$JB©*$M8«. ^-©ftffiJ 
#R3WBM*i»R;Sn&WIQS*LTlr»a. ifi^K 

^DAR»*c»Ranr*o. ♦RRR-raimAR 
s. 

[0 0 5 7] ft^T, »Rh9>vX^TFTl, TF 
T2© i S^S#)BAS«±TJC*«JS^RBM**r; 

* e a ©y- h «« g t k <t o ru- > h -f y ? \z 2 n. 

*«©&R3M>As/£r5<f Ht#iS&Sft<fc*. MX 40 

, £©»?•? iR*©#j»RjRR« 

*ttt^e.nTV»5. tSoT, #HR©ttfttfR%RBM 

0, R*RBMttIS!*»#)BASfc«r*RJtt^? 
y*VMJi'Xfc©2-3©RRft'b:3. 
[0 0 5 8] SniSfg I TO 1 ©7 tf >^C0« 
*«Ol?J>«» <H2*T«») feRXRBMCj;? 
TR3fcSnt^*©T. ±R«#KF*-f >*«R4U& 

tvrh. v*'(>ifijijLttwc* msmwystet so 
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[0 0 5 9] at3tRBMttH6fC*T«t5lCHa«8fc'b 
«R«K*Ran» *©/X^->ttHyhttC*jR©H 

T»RS*ITV>*. Effl8B©aS?fcRBMtiP3l6~BI9f;: 

R©*RRfcSH"r*ER3fcR©Rn*a*T h u *xsb 

KX0at»©«W^"C^*. R#, C©ffi3tRBM«S 
fcSUB2©jg><fc0'b*-J0. 3~1. OmmgrtRlcR 
fe^n, S«SUB2©WRR«ftRttT»R3ttTt> 

[0 0 6 0] W7-7-fWFIL»*7-7-fM 
F I LttRRfctfflrTSttRfcR. lit. ffWROigL-T 

WHRRRI T01©^T*«9i5fc**HKRJ*a 
tl. R3fcRBMl4*5-7^;^F I L*±)tfSWIl* 
«*I T0 1©Xyy«»iRa«±5aWia*«II 
T01©RR»J:t)rtRlc»Ran.T^*. 
[0 0 6 1] 1iJ-74)\>9¥ I LH#C©,fc3fc»Rr 
ant #7? it 5. i-f, ±gB2W^7XSSSUB2© 
U A*RRR©Rfl£ttftffftU 7* h U 

!:©«, »fia»wfis»fflw. h« 

R9&KU *fi7*;l^R*»RT*. O^IC, R« 

[0 0 6 2] ««RRPSV2)> «RRPSV2«7J7 
-7^WF I LCRRiiSRRLCfcRttSJlttBjl: 
•r*fc»KR»t6nTV»*. RRRPSV2ttfc£A.I* 
7 * 'J *MM. l#*S/»RR©RWRR*m-p»R S 

[0 0 6 3] PcRRWSRRR I T O 2 » *31SD3H 
f&mffiIT0 2«> T88S$#7X«fiSUB lflCR 

mztizm-tzwtmwwmnm i to i \zm\o\l, m 

HL C©X^««:KRB#RR«C I TO 1 i^SSW 
HaBRffil TO 2 t©M©RfiS IC^SbT^ 
ftT*. -©^aSWBi^Sffil T0 2ICtt3*>«E 

tt, 3nE>«JBEVcoittR«flH*«DLfcWlB*n*« 
/Jn k^;U©K»€JE V dmin tgTC P^;I/©BRRBE V 
dmaii:©tpKitiiSmfilcie^Sn-5*t. Sfe«^^R»i 
EBT-fcffl S ns«ai3lK©^!l«)IS:ii!5#^lCfi«E u 

WH»««IT0 2©sFR»«ttH6, @7&0MSn 

[0 0 6 4] <Rf$«SR?Cadd©Ra} SWH^m 
IITOlIt »Rh5>5?X^TFTt«RSn*iB 
gSi:S»<iI©^S5JC*5V>T, R0©i€SEm^l8GLta 
&*J:5K»RSftT^5. r©afe^fc-&tt, 04*> 
6>bR6*aJ:5lC. SMiB*mffiIT01&-*©« 



-654— 



11 

ffiPL2i:U B?0©j£SEfi#i68GL;HS#©miEPL 

i ttzmum? cadd&sifiic-r 

1 4iJ:t««fl«AOFT?l!j«SnTt»4. 
[0 0 6 5] &«Mgfi£7-Caddt;tj£S<I^SlGL©Sil 

*5. H*«!<i^llDLt3?S-r^«l5^©fS2««l8g2tt 

[0 0 6 6] fiM^SsSST-CaddOSffiPL l©g:M8G 
K*V»T»WH3MW I TO 1 *<8rSlLT'&, •?•©&£ 

mm®d 3 T««an&ft<B«fc<fcoT*©*6«*t« 

[0 0 6 7] HlOtta&jRVHJirX 
©j63E<i^*8 G L *> & *©ft««tm?G T M £T©8 

mmT&ZTF-r&rz&K), (a) ttTH-e*o (b) « 

(A) ©B-B»»f«fcatt*»fB*wl/T^«. ft 
43. nHttH7T*ftffifc»*U *4©EH©88#liffi 

[0 0 6 8] AOtt¥KMaffl©-7X^n^-X *v> 

*. fto-c, c©*M/^M4»ffi»ftai»*sn, 

ai;it/^->AOH^Si:LTSS^V* y 
- MSEHGL tCttWffi0tC^-r«t3lt»^«AOF*ia 

T. #hl^Xh©£?^0£g$ICLT£«;il^ 
X hTBHBSKft*Lft^««, *4W4W?Xh!9»6 

l i g 2 \sMmz*<r>mtm a i 2 o 3 ka o f *t»^$ 

©»««*»»* J: 3 fc*»ftfcl«, «JEft<h'£t9:£LT 
fTfrtl*. TX^/^-^AOli^St^GLtcm^iS 

[0 0 6 9] H«t»ALJig2li, «0*<t*&*Ay 

-=>y*nTw«. ma, a n©n*jj£^tg® 

IC^-fX*^5E±T^©T. 1#1#©«B»K U * 
x*©«*Sft*f:3"3. Ktt©**-t>*tt*©«tt£* 

mB.izwz?Lz>m^&z>. Sot, *e»iTttffli©«^ 
to o 7 o] y-hss^GTMti&fcas&s i omtm 

A 1 «£D<bff«ftktt©;ftt>C r JBg 1 i. 

Kc*©*n*ftauMMiff i to i tra (n 
y- hjg»KG i ±&v*<Dmwmzmi$.2ftrz 

gmid 2Ktfd3tt. «Sld3^d2©X-y^>^ 
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»K>*-Jl**WHTW8JBg 2^g 1 

fcite*i:bTSt)T^i.fe©TS«.. X, y-hjsifte 
G I £^0SAT*^f6]lcMg$tlfc I TOld 1 \m 

[00 7 1] TffiHlX*^T. y-h*&J&IB&G I «■€■© 
«JMM: D t>*ttfc. «SBiPSVlt>^ffl£#iSSU;9 

t>*«K*jsaftT*9, s*K:tta-r**T«GTM 

tt*n6*6«WL^«ll»t©«ftW»«*tr**J: 

io 5»cft-3TVi-6. en?a. y-HRGLty-na?-© 

-o©M©**^snxi-^*t, *Kttc©J:5!WtiWt 
H7lc^f<fc'5C±TIC*a*36'<en« : f»Tg (0 

6, ig7) ii^sn. y-h*F©£»*. Kiiiie 

TH, ««©<8*f*«CTl«8AT3^SftE«SH 
glc.fcoTMIi&Sft-S. Hiiiiec*tfSt©«t5ftS 

KisHg \mmiti&8r<Di&mt, elisor i 109 

[0 0 7 2] CFW-f >*?DT»0 HI ltt*MM» 
•D L*» 6*©*«»|^DTM*T©iM**jR-*-H 

a? T*0. (A) tt-£-©¥ffi£5KU (B) » (A) ©B 
-B«BH8lc*ft*»fHt*-r. ft*5. 110140 7 £± 
ttifitcttjfcU Hn©to*tt*SLh**T*«*«**# 
rttf£KSUBl©±*m OttiTiMR KBEST*. 
[0 0 7 3] TSTdB«aE*FT*OilCfcB^«B 
»B»«anft^«», 7n-7»*e»»T*4J;5E 
<6»<fc9*f#*J2:tfenT^*. little. HW^JH^D 
T M fefl-gSEK £ ©&8»1-P # 5 ± 5 E&SBJ: 0 
lf&tlTV»«. &S^7-TSTdi*1.gB85iKFM' >m 
7-DTMl4±T*iRllc i l 1 JS!KlcttS:^aicE^sn. tt 

50 SE«TTSTdtt0tC^Tti5DSfiSUBl©Jg|Bfc 
ilia-r*itft<<*«|LT^5*<. FH>»fDTM 
14. H7C*tJ:3l:»T*Td (JS*««) 
S«SUBl©«»f*K;Tlfttt*.TW;:KS3tu S3 

jaase+tt»«««»±©fc»-i-©±T!Ws»'»i:E«s 

HdtioTi»Sft«. &gS87-TSTd#?Ftt-r5 

««m^»D l ©v h >j ^ x £RA,rK*f<B]i;:f4 k k 
#ft-r -s Vi&tgm&D l©v h u #x ewu-vsttm \z 
« [o o 7 4] Hi/'f ^iMWi^DTMttiiaufcy-h 

jffiT-GTMtHttftai-CCrgg lRlXlTOld 1 
©2H-p*j«snT*D. y-HMWGISBftL-fc 
»»T|fett«^»DLi«RSnTV»*. y-M6ilWR 
G I ©*«±K»j«Snfc*»#IIAS«y-H6«R 
G I Og£f-/WI;xyf>yt5t6©t)©Tfe 
*. SS^DTM±Tli^«S@S5t©S«$ff5fc©«S 
»PSVitt»»©ci*0Bt3&»nTH«. AOttWiE 
UfcHffiK^bvxi'T* D*©«|MI4T h »J £X£# 
****<Ht»J:5C»**n. H-ett*©SW«*>6 

50 feffln*f7x^rB*>n**«. r©STSt>nftv^^iz 
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ttjgg 2##SLfcV>©T;i©/^->ttifi8«M&l, 
[0 0 7 5] YHJ?XfiBfr5b*l'-r>*S^SBDTMi£ 

T?©5i(iiE^tt08o (o eBict>s$n^«t^ic. H 

U-f^JS-ffiBDTMi^UU^KOSd 1, gl©t< 
1 @d 3£&g|&PSV l^>->-;^^->SLTtf# 

[0076] i&m&m&ttmsmm b u * * 

RHttBKHTBftSdt. £iS©8H#6<J62gtC2*l£;L 
T«*nTV»*. ARttS»©iSlRS:-^7C«lCEFib 

[0 0 7 7] 0*. X»ftftft5|RDLe2*U ff^ 

1, 2, 3, endtt^^-f 5 >f0JHJ«:«oT 
[0 0 7 8] IfclSM^SSX («?««) ttXSC±* 

ft) MM*HBMaBHolC*tt2nTfr>«. 
[0 0 7 9] «Sft5«Y tlSit^aEIlISS 

[0 0 8 0] SUPttlO©Sfflg#etgft©#JEEU5: 

ffiR*saags) *»s©crt (isiffiiff) mv^m* 

TFT ftS&SSBffl ©flWBKSSW « BIS fc^frtHK 

[0 0 8 1] ««fc£S5fi7Cadd©«li£)> £#£SSf5 
7-Caddtt, *«h9>5?;**TFTa«;*-fyy>ifT 

SSCT^Tt, &©«k5lc&s. 
[0 0 8 2] 

AVlc={Cgs/(Cgs+Cadd+Cpix)}XAVg 

uCt. Cgstt»Rh5>^X^TFT©y-K«1iG 

pixtt3Wiaig«ffiI TOl (PIX) t^as^is* 

ma i to 2 (com) tom\zM&t<tiz>®§„ av 

lc«AVgt::<k£il5S&tiffii£tt©&te#££fc>-f. ZCD 
Kfcft A V 1 c ttfSS L C It jn t> 5 a^»©SH t fc £ 
*<, «^$SCaddS:±#<-rn«-r-5e. ^©<g£/h 
S<-r?>Ct*t-r#5„ sfc. fl^S^Caddtift 

ttAft*Nf ©?!> 0 I' ffl©H«a*8S ^t>*f>Z m 
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[0 0 8 3] y-hSgGT«ii!¥ 
£#lAS£SS£l::8^<fc5*#<;*nT^5#. V- 
XtlSDl, FW"f >lffiSD 2 «h©;t-A 5 V 7*E 
ff?T*4*ftCgs****<fcD. •P^mfi 

victty-h ofefi) ffi*vg©flMf&$t*a<&s£ 

•5. 

[0 0 8 4] ffi»$ft*-?Cadd©«}*$fitt, US?© 
20 ffltSSSCpixlC»UT4~8fS (4-C 

pix<Cadd<8«Cpix) , W£*ftCgsfc»l/T8~3 
2ft (8-Cgs<Cadd<3 2-Cgs) SaoftfcWfcT 
*. 

[0 0 8 5] «8$fi«ffiSS£LT©*«ffl£n3«!Jgi: 
©^Sft^HGL (Yo) tt#aa9!HftftSlT0 2 

(Vcon) t^CSttlcrS. 0 7OflT?lt SJS©^ 
atft^«9tt«TGT0. 3lffl«UNT, jstdtori; 

a, «Qa©«8$ft«««Yo«*^&©£2ft*t»Ye 

a> odlzStt. VcoigUtOftRft&jft (£«£&*,£) left 

3. Yo J:5 laWtLTfc J:w. 

[0 0 8 6] «SSi§2fi£» OfftC, ±)£l,fcKa**& 
H©S«SUB lfflO©»jfi*«6tt3V»TBIl 3~S1 5 

BH1 OIC^Ty-h^Tftifi©efM^!KT*fcjDX© 
«n*St. I«DS*#ISA~:ng I tt«7l*-= 

>yigicttjeuTK#ttL&fc©-c, #ia©vii*n 

-30 ©BfffiH , b/t^-->y*<»t)t>fcaifSStTV»-5. 
[0 0 8 7] **J6Wl?tt8a«©^^-^>y7X^ 

ft7*huv^57w (^SffiS) u sax 

[0 0 8 8] fc*, OT©KMtf^Kfflaa:tt7*M^ 

«:3S«-r^s-r©-a©fpii*^-rfc©tu, »iiu© 

-5. 

[0 0 8 9] ISA, SI 3 

7 0 5 9 #73. (SSS*) *»&J5:5T»2M5!f7XS« 
SUB l©WffiC«fl;->'j3>RS IOSf-fy^ffll 

ciois^fc©^. 5 0 0-c. 6 o»ra©^-^*fra 

5. T«aW#5X«ESUBl±fcWP*tl 10 OA 
©^DA^6*5^1^®Kg lSXAy^U>y<C«fc 

l'-lf ©fcgtt 2 4 8 nm. X^;i.^-?gfttt 
50 0. 3 J/cm J T*-5. *ntCJ;oT, y-h^G 
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TM. FL"r>a?DTM. V- hSSHPGTMSfcjrr 
SBBffi&fcA'Xyl^SHg, FU'f>«-7-DTM*S 
JSTSAX^^SHd, Kffigft:AX5l'>SHglC 

[0090] x@b, 01 3 

IHJP#2 8 0 0 A© A I -Pd, Al-Si, Al-S 
1-Ti. A 1 -S I -Cu«*&&«£2««Rg2 

flM£^M£®a*MrC82WUIg 2 *»RttCx 
[0 0 9 1] ISC, 01 3 

%SHK€7> ; 6X7lr<kf3PH6. 2 5±0. 0 5 KM 

fBt^sa^BffiKibtBtftcatRsuB issau 

0 . 5 mA/ c m 2 \ZteZ£ o ICsSST* Ot 

ftttfctt) . ^tcm^roA itOiiUftW»&ns®ic& 

it?**. *ttt::J:oT, #mKg 2&Sgffift$n. 
i££{i^«GL, y-F«ffiGT*5.fec;m®PLl±t 
&J1W1 8 0 0 A<D®mmtmAOFt>WJ$,2ft5>. 
[0 0 9 2] I@D, 014 

^X^SAL-T. &J1W2 0 0 OAfflMS i 

it. y7XTcvDS®tr->7>*x. mjixzmx 

LT. Kff#2 0 0 0A©iS#liS5S iMfciStfifc© 
^. T^XVCVDgBlCjfcJfStfX, *X7^>^XS 
*ALT. Ri9^3 0 0A©N(+)S!#aSS 

[0 0 9 3] IgE. 014 
i£:g2 4 8nm, I^W-fS2 J/cm'©I+-> 
vlz-lf&ffJl/TNt+JI^SiSil, IM#M,M 

s i Ke3ftttB£ u i m*m&s a s ©g^jgfiE-r 

[0 0 9 4] I8F, 014 

F7-fXy^>^#*£bTSF«£ffi;fl 

[0 0 9 5] IgG. 01 5 

bsjp^i 4 o oa© i Tomfrztzzmimwmd 1 & 

X/ty*"J>ffcJ:08Ht*. SJI2 4 8nm. X** 
¥-$gl J/cm^l+yTlz-fWl/TSl 
^SKd l^S^WlC^-T-5-tt.tt). y-hWF 
GTM, KU-f>*fDTMO«±Ji*J:tfaWH*« 
ffi I TO 1 S^fS-TS. 

[0 0 9 6] IgH, 01 5 
KJP*«6 0 0A©C rA>^12iU8d2SXA5/ 
^'J>^IC«tt)tSW. $^ICK^2 0 0 0A©A1 - 
Pd, Al-Si, Al-Sl-Ti, Al-Si-C 
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u^<3fcSS§35£|g|d sex/ty^U^CkDR 

Scfil 9 3Xtt2 4 8nm. XJM^-fcftO. 
8 J/cm'©X*v-?P-1f4I5StLT, S3«mK 
d3. S2**Kd2 4a«WC»4UT. 
DL. 7-XSffiSDl, FW>®SSD2£»j£b 
•s>o, KtB^nsv-Xt FV"f >ffl^©N (+)S!#ig 
<WBdO««R»lcllfcfr«-*. 
[0097] Igl, 015 

zv>i— tc«topjf*u Mm©p i mmm®&&m 

10 igfi3 0 8 nm, X*;V=?-®£0. 1 J 

/cm 2 ©x* u— if smtuT cvGm&mmz 

[0 0 9 8] mSk&*i*:i?3.-)HD±<mm 0 1 6 

[0 0 9 9] SHD14&JKKtf>$j£5#$©->-;PF'Jr 
-X <.M?)V7U-2>) , LCW-£©^8. PNLtt 
JKSS^^;k SPB«fti£»«, MFRtttfK^U 
a? -A. BLIi/ty^^h. BLStt/1y£7-fl>£*!f 
flc. LCAttTfflJdr-T.-Ca&O. 0tCj*T,J:5fc±T© 

[0 10 0] ^ExjL-^MDLli, S'— JH*$r— XSH 
D tzmf 6 nfc/RC L i: X -y F K lei o T^fbtfHS 

[0 10 1] *ra7U—AMFR«S^SRLCWICMi5 

#tClift«ffiSPB. A^5-ft>$t5#:BLSiyi: 

[0 10 2] T^-XLCAttn^^-f Fft©Klt 

BLC»j6UT£ltaiRM««»JsJiSnTV»*. 
[0103] Btjjt/t*^? N L £&Sj[IIKSt£P C B 
1» 01 7tt, 0 5^lC^Lfca*/^;PPNLlC|ft« 
m-^BSilHJSSHe. HotaSj£2tlM»V£jglKUfc# 

ffi£^"r±S0ra&?.. 

[0 10 4] CH ni^/WPPNL*K»S-ti-Sffi 
40 B* I C ^ y X (Tffifl© 3 <S(iSiS*2ElHlfSffi3©B«l I C 
=f-v X, £if© 6 fl?-3ttft*ft*jrailJM®Hft I 
Cf7^) TfeS. TCPHI18. 019-C^-T2. 

W F • #>5V >X£ (TAB) iCiOHg^nfcx- 
X**'J7 VtyX— X, PCB lfcLtiBTCP^n^x 

>U"Cd s $ nfeffi»iiHi»Sfi-p, 3 ^ ic^sa 
snrvi*. FGP(47P-A^7>FAy F-rabO, 

->-;U F^r-X SHDlC«O^TS^e>nfeA^tt© 
SftfrFG*«¥BWtSn5. FC«Tffl!l©Bi!i[lIK«« 

50 p c b i tmwmmm&mtiip c b i . fcitfTm© 
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wmib&m. p c b i tism<r>m>®i&m& pcBit 

7tf©# ij x?- V >m ttf U tfx;i/7;ua-;v® t TU- 

[01051 ((TCP ©&8ft8ia)> SI 1 8 
MSnv^Mftft^BKElM(He, Ho ft 

fcr— ^*+»J7/^?/y-5?TCP©BfH«litS*TH 10 
T&D. 0 1 9 tt*n*«ffi*jp/t*;i<©, *«"TCtt* 
«^#|5IKffli3^ D T M ictttt Lfcttffi&^-TSfflffii 
0T&5. 

[0 10 6] RBKfc^T, T T B fJ^fflElK C H I © 
X*®? 0. TTMf4ftffiH!BCHI©aj 

U-F) iCliftttHIBSC 
H I <D$> ! T4>>fn»j KPAD^tr**57x-xy 

TM©ftflfl©5fcSillSB «W7tf*-'J-F) tt-^-n^n a? 

¥fflWt«K:J:OCRT/TFT£ife|IIg& • ®flHlg&S 
UPC. M^tt^MWACFKioTJKMEjRA^P 
NLfcfcgUftl*. /ty$r-3?TCPtt. eoftflMtf 

OIMWFDTM (GTM) tt««RPSVl*Vt5;^ 

-vTcp©«<t fe-*T«t»n*©r«j»fc»L 

[0 1 07] BFltt#iMSF$5&>SfcS^--X>U 50 

;w»t»d. SRStt¥Ba(tw©iR¥Ea*^ttatc5 

**. S'-W*->SL©fttt©±T#7X3fi©»il 

MI4*»ftX#*$^»*EPX»K*D««an, 

y-S?TCP£±ffiS«SUB2©l5CttHC->U:3- 

[0 10 8] «85ftlsI»»«PCB2» *ffl7U-AM 

f Re** • aM&n«*jMML cDemiaKi 

«PCB2lt B3 1titJ:5l:. L^Jg^bT* 

ic, 3>5 S >*. fifiti?©«^SBs^««snT 40 

V>«. J:©B»@KSSPCB2Ctt < l-3©«EOW» 
HB*. *Xh UttSHM&asfi) *>6©CRT (It 

mmw ffl©*«*TFT«as*«Hffl©«f«fc«» 
r*ia»ft^triii»sup*qs«anT^«. c 114*1- 

^»««Tr*«. W6mw«PCB2t'f>/wia 

K3£«P CB 3 fctt/ty*?* Fy-TWcJ: 

ana. so 



#M¥6-2 6 7 9 8 6 

18 

[0109] StSilHlKSeP C B 1 tKiaiHlKSKP c 
B2 t\tVii)mf«lUliyyy h^-^;PFClciD« 
awic*«ianTV»*. ft&TPf. SKiiigBSfcPCB 
2(4. 79y h4r-7*FCei80 a W Dffitf^CtlC 
<k0Bi!ftlII»g«PCB l©SfflC2fc£ft. 
-AM F R ©Bf)S©[Hlfii5lC{R'&an-5. 

[0 110] [*lfi«SJ2] H2 3~H2 5«*aSM©«S 
©§&»W**-f:/n-tX7n--e»»3. *J60tjl©01 
3j&>6H1 5C#JfcLTH*. 3S1S«1 i**<*fc* 
Att. A 1 *£*i-r*»2»*ltg2ftCu4:U f 
- h«ffiG T^y- F >G L £|g 1 WMtg 1 i» 
2»SRg2©*HttS«|jii:U Bgffil&fcllSIAOF fi 

[0 111] ISA, 02 3 

7 0 5 9«7X (Bi&*) **&&*~Ffl8M§*r5X*K 
SUB l©ilffilCKfll-> , J3>KS I OSrx-Y yT^S 
CJjORttft©*, 5 0 0*0. 6 0^ffi©^-^&fr/fe 
3. ■T*aW*?X*«SUBl±CgW39»l 10 OA 
©7 da (XliTa) iS»6a:«ffl««Rg lSX/1y 
3"J^CJ:OBU. JBl»«glftx*->vU— tf 
TMiWlCflMfr*. U— 1f©«gf42 4 8nm. X* 
;P¥-?&gf40. 3 J/cm'TSS, ^WCi'sT. 
y-h»?GTM, FM>WFDTM, y- FS^G 
TM«l»t«/U?-f>SHg, HH>tfDTM 

£M«&Tsnx 7 / f>sHd sjgj^r-s. 

[0 112] ISB. 02 3 
«JS*tl 5 0 0A©Cu;5>i&fcSffi23MiKg2*X/'< 
y^'J>yfc±0Btt*. j66248nm. X*;WP- 
$£0. 1 5 J/cin ! fflI+->Yl/- tf£j$#fLT|g 

2*«Rg2sa#nwicBs*'r5. 

[0 113] ISC. 024 
77X*'?CVDgSC7> ; EX7#X. ->7>#X. 2 
ig#X£3SAbT. &J?#2 000A©£{fcS lRStt 
It. 77X*VCVDSfiCv5>>#X. *3i:tfX£iBA 
bt, RW**2 0 0 0 A© i H#f B ff S i BI£Rttfc© 
*i, 7vXvCVDSHIt*3I^X. «7-f>^S 
iAl/T, BWW3 0 0A©N(+)H#SHS iK£« 

[0 114] ISD. 02 4 
$g2 4 8nm, IW~S«2 J/cm ! 0DI+-> 
Tl/- ff*BtfbTN(+)ffl#MS IB. i 9#M 
SiR£S«WI£*b. IS!#**lAS©S^lS-r 
-5. 

[0 115] ISE, 02 4 

LT, gfcS iK«:S*?MICX-y^>yra. 
[0 116] ISF, 02 5 
KPtfl 4 0 OA© I TOBgd^^-S^liiimKd IS 
X/Sy^U^yCfcORt**. M2 4 8nm, X*;i> 
U/cm ! ©X*->T U— !f £flg#bT31 1 
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«misd lfcSftWKBsasf-sciiCcko. y-h«* 

GTM, FK >«-7-DTMCD©±l*3,i:^3Wliilfl« 
ffilTOl&^-r*. 

[0 117] ISG, 02 5 
KJP#6 0 0 A©C rj5ieWI2^Uid2W;V / / 
9V>if\Zj:r)Wtlt* SSlCBSJSWl 0 0 0A©CuX 
B2 0 0 0A©A 1-Pd, Al-Si, Al-Si- 
Ti, Al-Si -Cu^5.ft5S3illSd 3*7 
rt>yt")>if\Z&Z)mVZ. flfcgl 9 4 8 n 

ra, I*M-8ao. 8 J/cm'OI^Tl/- tf 
fcSBItLT. S3»mBtd3, SfS2i&«Kd2£a«W 
KKi*LT, Kftfi^HDL, y-XftffiSDl, h'l/ 
-f>f!SD2&Ml/00, HI/ 
>BMS©N(+)aiMlfWBd 0 *S«?«lcl»5S-r^. 

[0 118] ISH, 02 5 

fci D«Wi 1 ftmOP I SWSISW«SK 
Sft#T*. jjES3 0 8nra, I^-$S0. 1J 
/ c ra 2 ©X* ->V I/— tf «Mlt l/T CCD*«ffiSK* 

T-5. 

[0119] [§SJS0« 3 ] 0 2 6 B*ft«0!>ti0>itltM 

0. &mmv sv l£/t*-x>yu&gfif©*rffiBI* 
*OTt>*. H«f (a) I4H*«. (b) B^- hiSf? 
& (c) ttfeWr34K©8fBBIST**. Sfc, 02 
7\Z (a) oS;t?-r>yiei:MLfc8S7 n- 

sgjwr«>^iii>©ipfffi0Sr^-r. *$mwo±i&Ljim 
mmt*z<muz&\t. s^ii3)imffiiToi©Hd 

lfc»*LT*»&y-h«*GT0=»igl, g2<£ 
J£fi£U SiliM I TO 1 @d 1 UfflfflYXi'/^ 
->*#ISl/TVi*^*«. £UF> ^©Sii^S/1 

[0120] mw&&&m&tLTm&t)n . lmnTC 

gffli£§f£U£:#7XS«SUB 1 0© 
(a) (e) \ZMmVT£®rii&(D/W-=.>>f 

[0 12 1] IS (a) TB, £-f#5X«1S±l;:i§i03 
ftftJIdl. Cr (3-fcBTa, Mo, W) frefc-Sy 
-MglMftgl. Aia»Sfc*y-MI2*M»g 
2 ©)di?T^K-r-5. &H©JP#BT#"S> 12 0,6 
0. 180nmT*5. £©HI1K£— ft©* hVX? 

tr-JSJDi*ff5. ^nG©@©;^->->^trx+ 

->Tl/— tf<Dfi^ll*ffl^S. *f-©&SB2 4 8n 
m, X*;M£-$«B3 J/cm ! , MlffflftB 1 ->a 

ft \t&m&mmH?>&mm&®% yz-ftnximmtsm 

->a 5/ hTfijf«cDBX**fftetl&. T F T&4SB 1 OH 

of^x^i/'fi:*t*t5t)©t, NKFftSAftfcst*' 

->ffi*fiBift4 1 0 crn'tSS. U— »f- • -> 3 s/ h 
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fflBiSUlOOHzT, tE?T3fefttt®ttftlIIH:4. 

[0 1 2 2] I@ (b) TB, CVD^JCiOS i NY 
-h«WGI. #SSS HAS. (n+)i)#g,f? 
S lffdO0ftl;ftR&tt«fT3. «X«LaC£Q (n 
+) £!#ligS i@d0Rt;#S»S llASt^- 
ifl >->ifT2>. 

[0 12 3] IS (c) TB, lft©7*h-?X?i;:<fc 

Kg 2, y- M&i smug i ©jHT#ft*w?«tx 

[0 12 4] IS (d) TB, Cr*6MV-X' H 
U"r>ftffi«d2, A 1 • HK>ti 

Hdsojrertfttffs. ift©7*hvxi'ic<fcs^ 
xsasicto, y-x- Fiz-omffiBd 3, y-x- 

HM>«ftJId2. (n+) IB#SHS iftdOOft 

20 ^mzm&mzx.yi-ym&tz. 

[0 12 5] IS (e) TB, S i N«PSVU 
•5. 

[0 12 6] Q|fttf4] &KM3&©tt&jgBlS 
(e) Tftft»PSVl®tt*fMfcLT9ttfcX#* 
->SM8llt3:&B7# <J JHRftftSJBK X*S/Tl/-1f 
ICiS/^->SPI£fT5^CC»«. I/— y-©»fitt 
3 0 8 nmtf. X*;M*-a?£B0. 3J/cm 2 T?* 
5. KJPBS&l tfmtlltS'a y h»tt27>§I3T?* 
30 *. ^©*fttC«fcDTfflR©««©*^A»a«aK© 

jDItffTfcftfc. 

[0127] [&K0! 5 ] %JKfl 4 i ©«ftjftttl« 
(d) T"bX*5/Tl/— tfSffl^Sjfe-rftS. V— <9- 
©&fiB2 4 8 nim;i^M-««ttl J/cm ! T 
**. flWt->ayMBctt37JS4TT»«>aft©ft^A 
ff frtol/^ - >*W 6 nfc. 

[0 12 8] [5£J6{SJ6] jW«5K»^Tft-3TV»« 
IS (b) Ktf (c) ©?K«iaSX+vVk— tfiDI 
(Cft A. 5 0©/^^-x>yiS©^TIrx=^i/TU- 
40 ifSfflV^. IS (b) t?B. figl93nm, X*)l 
*r-®mi J/cmCI+v-VV- tftf (n+) 
ISild 0Rtf#&gS iJlAS*SWi»fc*S-r 
5. IS (c) TB*6»«££JRR&;tlQlT-5*l;:fc5 
*1. l/-if-SE;g2 4 8 nm, X*;i/=P- 0. 2 
J/cm ! , 8 75M1 0 5/gy hTT«fcaft©«^JSl 

[0 129] 

[^95©^*] *5SW©*JS«9|fc«kn«. TFT3£fi© 

w?->Mf8.\z&?%Mmm®oziz. h&±m\zTtfz 
so mimmziz*. z\n\zmA.xm^m\z^WLm\t>m 
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mm. zn<bizft5®j]>b±mzi&mM*z>. mz, v 
±, z\n*>(»mmzfto2:&m±-r5z\twm*z. 

[01] #f8?li©KS£3iWr5fc»©0T*S. 
gBPF®0-C<&£. 

[03] H2 03-3ttNmi=&l?«lH«&*<!)Ma 
&^-f»r®0T*£. 

[04] 0 2©4-4«»f«t*ltS#JP$SCadd© 
8rB50T<&S. 

[0 5] **y«*A'©Th'Jir^«ffl*©«|*tRWr 
5&©©¥B50T&5,, 

[06] H5©J*a«e^1W^!ll::JWtt&fc:Bl9rr 

5fc©©/t*;i/¥ffi0T&3. a? 
[07] ±T««©«afl9»«»ft*trtfw^*/w©ft 
a©&±¥ffi0-e*5. 

[08] vHJ* *©]■*»£«$»*{;:, MflJC/WMS 
[0 9] *ffiOI-^figS^«T©« 

[010] y-N«^GTMty-hEJSGL©SSSI5 
ififfl^^f¥StBf®©0Tab-5. 

[011] KW>WFDTMfc(ft*flHMDL£©« 
«^ffi*jRT¥H£»fBi©B|-e**. 30 

[012] 7*x*7-TMJs/*X;friC©#7-8tfli 
«RMOV h >J ^XgBt^©^jas^tflHlK0T* 
-5. 

[013] s«sub more a~ cottars** 

tmm&ty- hSgTg&©0ffi0©7n-^- bT<& 
[014] SfiSUB lffl©lSD~F©«jfiXSS^ 
5. 

[01 5] IfiSUB H6J©IgG~I ©ttglg** 40 

tw%®ty- brnmowmmoy ft* 

[016] SKS^ ; Ev'i-;P©^^0TJbS. 

[017] iss^/^;nc^a©K«ii5]?s£^sufc 
#ffi£j*-r±ffi0T?**. 
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[018] ranBt*Mr«MMBM?y:/CH I # 
V \s*is7)\,&®mWL\z!&®2ntzT-7** O 
fr- 5>T C P ©WfffiWiS S^f0T* 5. 

[01 9] f -^*t U 7/ty*-i?TCP 
WPN L ©lfc«fl!HII3»ffl«FPDTMlcaWUfc* 
!8£7Kf£i$0f®0-C<&S. 

[02 0] 3i2ffiijlHlK»«PCB 1 UtBWU!,*.*) 

tmiS[iKriHi!sa«pcB2 mBifijuLi) t®&m 

[021] i+">7i'- *fjnn-rsfcJ6©T^^n^- 
>s*-r i F®0T**. 

[02 2] *«WfcJ:*x*j'Vk- J Vr\9—-y91k 
B£*-f0T*5. 

[02 3] *ftH©£2©£lfcflftl)UirrSft:&©7D 
-feX7D-gf®0-C$>5. 

[02 4] *5SM©»2©mSWSiftWrSfcJi)©7 r D 

[025] *«w©*2©*««6iMw-*&fc©7n 

-tX7D-er®0T$.-5. 
[02 6] *£H©!M~*6©^M«ittft&-rs* 

[02 7] *£H©£3~JB6©$KMeK9ir«fca 

l-X+->VW-if. 2-?T£*3& 3-E5f5 7 
4-tf-7->x-yl5-k>X. 6-77^, 7- 
tZtolsyX. 8-TFTlffi, 9-X-YXr-y. 1 
0 •••»»«, ll-7^l/->3>4i», 12 •••«!* 

«, gl DL-&m*m 

K, BM-a*BI 

LC-iSii, TFT-»KH5>^X^. ITO-SIH 

g, d-*mii, czdA-&&®mm?> aof-sis 
mtm 

AO-B§8sKftVX:7. GTM—y— hJ8-T\ DTM- 

SHD~->-;H*$r-X. PNL-jRSgj*/1*;U. S 
PB MFR-«t»W7l'-A, BL-/Xy* 
71" K BLS-/Xy£5-f MBWfc LCA-Tttfr 

«) . 
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